Resveratrol and dimethyl fumarate ameliorate depression-like behaviour in a rat model of chronic unpredictable mild stress.
Chronic stress occurs in everyday life and induces depression. Emerging evidence shows that oxidative stress, inflammation and apoptosis are main contributing pathophysiologic mechanisms of depression. Resveratrol and dimethyl fumarate (DMF) are natural antioxidants that have diverse biological activities. Our study aimed to determine whether resveratrol and DMF affected these systems in rats exposed to chronic unpredictable mild stress (CUMS)-induced depression-like behaviours. Rats were submitted to 8 weeks of CUMS to induce depressive-like behaviour. The depressive-like behaviour of rats induced by CUMS was revealed by an elevated serum corticosterone level and decreased serum and hippocampal serotonin levels. Our results showed that CUMS significantly-induced behavioural abnormalities (reduced sucrose preference and increased immobility time) in stressed rats. CUMS exposure significantly decreased BDNF and β-catenin expression levels as well as increased GSK-3β expression level in hippocampus. Furthermore, CUMS exposure resulted in a significant increase in expression levels of NF-κB, TNF-α and IL-Iβ accompanied by decreased Bcl-2 expression level. CUMS increased hippocampal MDA level and significantly decreased hippocampal GSH and serum total antioxidant capacity levels compared to the control group. Histopathological examinations provided evidence for the biochemical and molecular analysis. All of these effects were significantly ameliorated by administration of resveratrol and DMF. In conclusion, our study revealed that resveratrol and DMF exerted promising antidepressant-like effects in CUMS rats that are mediated in part by suppressing the neuroinflammation, oxidative stress, apoptosis and up-regulating hippocampal BDNF and β-catenin levels. Serum serotonin analysis may be a reliable indicator for monitoring depression.